population of children who have FASD and FAE may therefore display great variability in symptoms on a continuum ranging from mild to severe impairment (Carmichael Olson & Burgess, 1997) .
According to Dittmer and Lentz (2004) , the fetal pathophysiology brought about by the consumption of alcohol during pregnancy is expressed as follows: alcohol crosses the placenta and rapidly reaches the fetus. Unimpeded bidirectional movement of the alcohol between the mother and the fetus takes place. The fetus is dependent on maternal hepatic detoxification, since the activity of alcohol dehydrogenasis in the fetal liver is less than 10% of that in the adult liver. The amniotic fluid acts as a reservoir for alcohol, resulting in prolonged fetal exposure and alteration of fetal development in the following ways:
• disruption of cellular differentiation and growth
• disruption of DNA and protein synthesis
• inhibition of neuronal and glial cell migration
• deprivation of intra-uterine nutrients, which has a direct effect on fetal growth
• causation of a chronic state of fetal hypoxia (hypoxia refers to an oxygen shortage in the tissue).
Prenatal exposure to alcohol may therefore have pervasive effects on the fetus, and the visible features of these effects can be diagnosed at birth. According to Abkarian (1992) the recognisable physical appearance of children with FASD is more pronounced during infancy and may aid in early diagnosis.
The process of arriving at a positive diagnosis of FASD, however, does not provide an adequate basis for a prognosis regarding the level of cognitive impairment and the degree of developmental delay in a specific child. A comprehensive individual communication assessment may assist in determining each child's profile of strengths and weaknesses, as well as protective and risk factors in the family environment, before prognostic predictions can be ventured in the diagnostic process. However, a conclusive diagnosis of FASD cannot always be established in young children (Clarren, Carmichael Olson, Clarren & Astley, 2000) , since manifestation of deficits or impairments in the cognitive and other developmental domains are not as apparent early in life as when the child is older. The accurate prognosis of FASD is further complicated by the variable effects of alcohol in a pregnant woman, the degree of FASD and the effect of intervention on the individual (Clarren et al., 2000) .
Appendix A provides additional characteristics of children with FASD and FAE to those described in the diagnostic criteria. The summarised information in Appendix A emphasises the extensive physical, medical, developmental and behavioural characteristics of children with FASD. The review of the literature, together with Appendix A, provides a comprehensive description of known symptoms that may assist SLTs and other health professionals to identify and assess young children with FASD.
The broad spectrum of symptom combinations demonstrates the potential far-reaching effects of prenatal alcohol exposure on fetal development (Clarren et al., 2000) . Different variables may also interact with one another. Variables such as dosage of exposure, duration of exposure, gestational timing, genetic characteristics, drinking pattern, type of beverage, individual variation in alcohol metabolism, nutritional status of the mother and the varied susceptibility of the fetus contribute to the severity of symptoms that a child prenatally exposed to alcohol may display (Colangelo & Jones, 1982) . The symptoms are present in a continuum and may range from clearly within the normal range to distinct features of FASD (Clarren et al., 2000) . As displayed in Appendix A and according to Steinhaussen, Willms, Winkler Metzke and Spohr (2003) , children with FASD present with a behavioural phenotype. A behavioural phenotype refers to a biological disorder causing a characteristic pattern of motor, cognitive, linguistic and social deficits that can be consistently associated with FASD.
Research has shown that many children with FASD display unusual and varied language impairments, but this area has received limited attention among researchers (Carmichael Olson & Burgess, 1997) . To facilitate early identification of children with FASD, a comprehensive communication profile outlining the peculiar speech and language impairments of these children would be helpful to clinicians to guide disorder-specific assessment and intervention. Since the present study focused on the communication abilities of young children with FASD, an overview of the known communication impairments as described in the literature is provided in Appendix B. The literature study of communication impairments of children with FASD served as a basis to compile a comprehensive early communication assessment protocol to be used as data collection material in the empirical study. The literature review covers an asset-based assessment approach, the impact of substance abuse on family interaction patterns, and specifically parent-child interaction, the application of an ecological approach to assessment, and ECI for young children with FASD.
The current perspective in ECI service delivery is to emphasise an asset-based approach. Every individual has a profile of strengths and weaknesses, and appropriate ECI services can capitalise on the strengths and may ameliorate some of the weaknesses in children with FASD. Young children affected by FASD do not display the negative sequelae of prenatal exposure to alcohol only, but may also demonstrate certain positive characteristics, such as being socially engaging, interested in others, talkative -despite numerous expressive language problems - • Growth deficiency (only 3 diagnostic characteristics
• Cluster of craniofacial dysmorphology required for diagnosis)
• CNS impairment 3. Alcohol-related neurodevelopmental
• CNS impairment disorder (ARND) (only 2 diagnostic
• Confirmed prenatal alcohol exposure characteristics required for diagnosis) and affectionate (Carmichael Olson & Burgess, 1997) . Protective factors such as child resilience and foster care placement may be present, but the risks in the social environment, family circumstances and poor attachment with the primary caregiver may be of great concern in children with FASD. Often underscored in the literature, poor mother-child attachment adds to communication impairment, since the required developmental stimulation is not provided. Appropriate attachment with the primary caregiver is viewed as a foundation for optimal language development, which also forms the basis for cognitive development (Sparks & Gushurst, 1997) .
In the case of children with FASD/FAE, the personal characteristics of a substance-abusing parent, as well as those of another present or absent parent/caregiver, will influence the family patterns. According to Guralnick (1997) , family patterns will be influenced by the quality of parent-child transactions, family-orchestrated child experiences and the health care and safety provided by the family to the child. An additional risk factor is the unstable home environments of most children with FASD (Vig, Chinitz & Shulman, 2005) . Children with FASD are often placed in foster care because of poor social circumstances. Vig et al. (2005) report that young children, even those without FASD, who have been removed from their biological families and placed in foster care, are at a significant risk for poor developmental outcomes.
The diagnosis of FASD in a child creates additional stressors regarding information needs (regarding what FASD entails and prognostic information), interpersonal and family distress (poor coping skills and maladaptive parenting), resource needs (limited access to appropriate EI services) and confidence threats (feeling inadequate regarding childrearing practices for a child with special needs) (Guralnick, 1997 ). The conceptual model of Guralnick (1997) , as well as an ecological approach (Gabarino & Ganzel, 2000) , may be used to understand the multitude of factors likely to impinge on the development of the child with FASD/ FAE. These theoretical approaches are founded on the understanding that social units such as a family do not act in isolation, but interact both between and within systems. A strong interplay is present between aspects relating to nature and nurture, where interaction takes place between the characteristics of the child with FASD and the environment in which the child is raised (Garbarino & Ganzel, 2000) . Therefore, reverberations occur across all the areas of the child's development. For this reason, ECI for children with FASD should focus on caregiver training as well as information giving and support. Furthermore the focus should also be on the highest possible degree of development of the children's stronger abilities in order to compensate for the impairments that are present. Empowering affected children and their families with coping strategies which may facilitate improved caregiverchild interaction and child development should also form an integral part of ECI focus in this population. Viljoen and colleagues (2001) identified specific South African communities with a high incidence of children with FASD (Department of Health, 2001 ). This highlights that health professionals should be aware that some communities are more at risk for the prevalence of FASD than others, to be able to provide more appropriate services in those communities. Although no national FASD survey has been conducted yet, it appears that specific communities will play an integral role regarding the prevention and identification of FASD, and the facilitation of access to ECI services for affected children and their caregivers.
The rationale for this study was outlined in the existing need for local data and a communication profile of infants and young children with FASD. The research question that emerged from the rationale was: What are the nature of communication abilities and impairments, as well as the environmental circumstances of a group of infants and young children with FASD in the South African context?
Method

Main aim
The main aim of the study was to present distinctive communication profiles of a small number of infants and young children diagnosed with FASD.
Objectives
• To describe the developmental histories of the infants and young children with FASD.
• To provide a description of their family/caregiving contexts.
• To describe the communication functioning of each participant with FASD in order to present individual communication profiles as well as a combined developmental trend of the children.
Research design
A collective case-study design following a quantitative approach was selected (Leedy & Ormrod, 2005) . Descriptive statistics were used to describe the communication profiles of the participants who were selected by means of a purposive sampling procedure. Owing to the limited number of participants that could be recruited for the study, the participants were too heterogeneous in age to describe as a group. The research design allowed the researcher to study two sets of participants, namely the parents/caregivers, as well as the infants and young children with FASD, as case studies.
A cross-sectional observational method was used, as the two groups of participants were only studied once. Child participants from different age groups were sampled and compared (Leedy & Ormrod, 2005) in order to indicate trends in their development.
Ethical considerations
Permission to conduct the study was obtained from the Research Ethics Committee of the Faculty of Humanities, University of Pretoria, and the Gauteng Department of Health. Confidentiality applies to all studies, but because of the sensitive nature of parental abuse of alcohol and its effect on children, special care was taken to keep participants' identities confidential. All caregiver participants gave informed consent to participate in the study. Full disclosure of assessment results was provided to the caregivers and appropriate early intervention referrals were made. The assessment results were discussed within an asset-based approach with the caregivers, linking the findings to FASD and indicating future implications of the young child's strengths and weaknesses and how best to address areas of need.
Research participants
The main inclusion selection criteria for the child research participants in the study were as follows:
• The child participants had to have a diagnosis of FASD that included a confirmed history of prenatal exposure to alcohol or other drugs, growth retardation, central nervous system dysfunction and FASDspecific dysmorphic features .
• The ages of the participants had to be between 0 and 5 years to comply with the aims of the study, i.e. to investigate a group of infants and young children eligible for ECI.
• The participants had to be in the greater Pretoria area in Gauteng. This would make access to participants easier and therefore more time-and cost-effective for the researcher.
The selection criteria for the parents/caregivers were:
• Caregivers/parents of the participants had to provide informed consent (verbal or written) to participate in the research study themselves and for the child participant to participate.
• The caregivers/parents' and children's first or second language had to be Afrikaans or English, since the researcher is proficient in these two languages.
Despite the high prevalence of FASD in South Africa, participant recruitment difficulties were experienced in some of the at-risk communities identified in Gauteng, with resistance to research involvement with no perceived benefit for the community. However, free ECI services were offered at an ECI clinic if the child participants required the services. This free service offer was explained to the community sites before commencement of the research. Furthermore it came as a surprise that no biological parents took part in the study, possibly because of the stigmatisation attached to FASD in their communities.
Description of the foster and adoptive parents, and child participants
The seven adult participants in the study were foster parents of the participants (5 mothers and 2 fathers). Two fathers participated with their wives. Knowledge and information regarding the biological parents were scant or unknown in all the cases and will be presented as part of the results of the study. The participants reported that the social workers did not provide detailed background information on the biological parents to the foster parents. Five of the seven foster parents had tertiary education and all the fathers were employed. The composition of the foster families revealed a relatively small number of children (1 -3 children). Werner (2000) reported that small families appeared more resilient as a result of better stimulation and more attention being provided to the children by the parents. It could therefore be possible that the foster and adoptive families provided the participants with stimulating environments, which can be considered an asset. The caregivers were a data source providing the case history and developmental information regarding each participant.
The characteristics of the child participants are summarised in Table II. All the participants had spent various periods in the foster care system. Additional characteristics were that gender was not equally divided between participants, but could be regarded as incidental distribution. It is further evident from Table II that the child participants had a wide age range. Four of the five participants had only been diagnosed with FASD after being placed in foster care. According to Vig et al. (2005) , children placed in the foster care system in the USA are usually thoroughly examined by medical specialists and referred to related team members such as therapists, when necessary. This could be a possible explanation of diagnosis only being made after placement in the foster care system in South Africa. A lack of attendance to medical or developmental needs in the child's biological family could have been present because of poverty, lack of accessible services and alcohol abuse in the family (Vig et al., 2005) . The age of diagnosis in participants 1, 2 and 5 indicated that very early diagnosis of FASD is possible, although not prevalent according to Viljoen et al. (2001a) .
Materials
The materials used during data collection for the study were:
• Interview schedule with five categories: general information, prenatal and birth history, medical history, developmental history and parental concerns and needs.
• A communication assessment protocol, adapted from Kritzinger and Louw (2002) to evaluate specific characteristics of FASD.
The comprehensive four-level early communication assessment framework (Kritzinger & Steenkamp, 2006) , as used by the Clinic for High-Risk Babies (CHRIB) assessment team at the University of Pretoria, provided a theoretical basis for assessing a child and family affected by FASD. The first level includes screening checklists and procedures to describe the physical appearance of the child that may relate to genetic anomalies, the prenatal and perinatal history, and to ascertain the child's sensory abilities. The second level focuses on the in-depth assessment of communication functioning and feeding skills of the child. Level three involves the screening of general developmental domains, such as cognitive, gross and fine motor development. The function of screening general developmental areas is also to determine the need for referral to specialised assessment by other disciplines such as occupational therapy. The fourth level of the four-level early communication assessment framework of Kritzinger and Steenkamp (2006) renders a description of all the risk and resilience identified in the child and family (Werner, 2000) . The research methods utilised were a structured interview with the caregiver, assessment of the child and observation of caregiver-child interaction during the assessment section.
Procedures
Validity and reliability
The reliability and validity of the study procedures were enhanced by conducting a pilot study on one child with FASD and the family (Leedy & Ormrod, 2005) . The pilot study was deemed successful, because sufficient data were collected on one participant and would therefore be adequate for an in-depth description of the participants of the main study. No changes were required for the structured interview or the assessment protocol. Within the assessment protocol the assessment instruments were deemed applicable and the sequential order of assessment procedures was confirmed as appropriate. The different assessment instruments and procedures comprising the early communication assessment protocol have already been used in previous ECI research studies and proven to be valid (Kritzinger & Louw, 2002; Kritzinger & Steenkamp, 2006) . To increase the reliability of data collection and analysis, a second rater was used for the analysis of mother-child interaction. The researcher and second rater analysed the videos independently and discussed points of difference until agreement could be found.
The internal validity was addressed through triangulation (De Vos, 2002) . The researcher's observations were enhanced by the parental report, video and audio recordings and a second rater for the analysis of mother-child interaction. The content validity was addressed by ensuring that the research materials corresponded with interview schedules, assessment protocols and theoretical frameworks in the field of ECI research and in agreement with the aims of the study. Face validity was addressed by using a patient/caregiver information leaflet, structuring the interview schedule and assessment protocol in a logical way and using appropriate language and terminology -all of which was tested in a pilot study (Leedy & Ormrod, 2005) . Construct validity required that the interview schedule and assessment protocol contain only pertinent questions and assessment tasks that relate to the study's objectives (Leedy & Ormrod, 2005) . The findings of the study cannot be generalised or transferred to the entire FASD population because of the small, unrepresentative sample utilised in this study (De Vos, 2002) .
Data collection procedures and analysis
The data were collected during separate interview and assessment sessions for the five participants. A structured interview with the foster parent/s was conducted to obtain a comprehensive case history and developmental overview of the child participant. The assessment session consisted of a play-based assessment and a section for parent-child interaction. The rooms of a private speech-language therapy practice 
Results and discussion
Objectives 1 and 2: To describe the developmental histories of the five participants with FASD and their family/ caregiving contexts
According to Table III certain trends emerged from the case histories of the five participants. All participants had a confirmed diagnosis of FASD, indicating that early diagnoses had occurred despite reports by Viljoen et al. (2001b) that in South Africa children were mostly identified at school entry level. However, the results cannot be generalised as it was a selection criterion to include participants already diagnosed with FASD.
Four of the five participants were living in foster care, one had already been adopted, and one adoption was in progress. Children with FASD in the foster care system in South Africa may be more accessible for research than children living with their biological families. Placement in foster care resulted in improved circumstances, such as stability, safer environments, and improved access to health care services for the child participants compared with their biological family settings, which were characterised by chaotic lifestyles, posing health and safety risks and exposing the child participants to maltreatment. The foster and adoptive parents displayed a lack of information regarding early intervention services, specifically ECI services. The unknown histories of perinatal and postnatal development were characteristic of the participants. The incomplete or lost histories of the period before placement in foster care may be a concern for the participants' sense of identity as they grow older. Furthermore, reliable description of risks such as low birth weight and preterm birth may not be possible.
The participants were diagnosed by a single medical professional in a public hospital, without comprehensive team involvement, except for the social worker who was involved in follow-up and foster care placement.
The participants displayed problems regarding early self-regulatory behaviour and feeding. Recurrent otitis media and tonsillitis suggest that they may have compromised immune systems. The foster and adoptive parents reported that the participants displayed delayed achievement of developmental milestones in different developmental domains, but mostly in listening, speech, language and motor development. The participants were described as talkative and active children by their caregivers. The Table III are also described in the literature as typical of children with FASD .
The trends observed in the case histories of the five participants may serve as guidelines for SLTs in clinical practice to obtain as comprehensive a case history as possible if a child is suspected of FASD. These observed trends may also be of value in the promotion of effective interdisciplinary team management of young children with FASD.
Objective 3: Communication profiles of participants
A classification of severity of delay was implemented to summarise each participant's results in table format. The severity classification was derived from Rossetti (2006) and the Arizona Revised Statutes 15-761 (2010). A mild developmental delay is defined as the child performing 6 months below chronological age expectations in developmental skill mastery, measured against the norms of typically developing children.
Participant 2:
Comparison between chronological age and developmental level of functioning. The delay is considered moderate when a child is performing more than 6 -12 months below chronological age expectations, and severe when a child is performing more than 15 months below chronological age expectations in developmental skill mastery. The individual profiles of each participant obtained in the research study are presented, from the youngest to the oldest participant, in Figures 1 to 5.
Language impairment, communication delay, verbosity and possible processing disorders were present in all the participants. The results correspond with those of Kodituwakku, Coriale, Fiorentino, Aragon, Kalberg, Buckley, Gossage, Ceccanti and May (2006) , who identified language impairments as a primary distinguishing characteristic in a group of children with FASD in an epidemiological study in South Africa. Research by Coggins, Timler and Olswang (2007) indicated a key deficit among children with FASD -difficulty in using language in sophisticated social contexts. The results of the study also confirmed severe communication impairments as the area of key deficit. The participants also presented with impairment in responding and interacting appropriately in different social contexts such as parentchild interaction, emergent literacy activities and free play.
Furthermore, to confirm the evidence of language impairments in infants and young children with FASD, voxel-based morphometry data showed anomalies in the temporoparietal cortices in the left hemisphere, which are the critical areas for language processing (Kodituwakku et al., 2006) . Speech-language therapy is therefore most important for children with FASD, as language functioning is a predictor of school success (Rossetti, 2001) . Individual therapy may provide the SLT with a unique opportunity to provide safety in a therapeutic relationship and to model effective communication skills to enhance skill building in communication and related aspects in a young child with FASD (Henry, Sloane & BlackPond, 2007) . According to Henry et al. (2007) , language impairments in particular, are likely to contribute to the children's poor coping strategies that often lead to negative and undesirable behaviour. Language impairments will therefore impact on the areas of academic, behavioural and social interactive competence in young children with FASD.
The results indicated that the group of participants was not homogeneous, although similarities were found in their profiles. The developmental profile of the youngest participant is indicative of a still emerging spectrum disorder; the full expression of delays may not yet be apparent at 4 months of age.
Participant 4 presented with multiple impairments and also showed the greatest delay in development. The three similar impairments observed in the participants were difficulties regarding social cognition, language and executive functioning. This triad of impairments is also described by Coggins et al. (2007) .
The developmental profiles of the individual participants were combined to present a collective case study of the results of the five participants. The developmental trend that emerged from the results of the collective case study is depicted in Figure 6 .
It was evident from Figure 6 that the delays and impairments present in the participants became more pronounced with an increase in age. This trend corresponds with the findings of Henry et al. (2007) , indicating that secondary disabilities associated with FASD often become more impaired as the individual ages. There was an increase in the greatest delays and a decrease in the minimal delays, indicating that the severity of delays was increasing. The trend was only visible with the combined profiles of the five participants and does not necessarily indicate greater delays with age for all infants and young children with FASD. None of the participants received any form of ECI and therefore the trend could differ for infants and young children with FASD who receive timely ECI. A definitive trend can, however, only be determined by means of a longitudinal study (Leedy & Ormrod, 2005) . To minimise the severe impact of FASD on infants and young children with FASD and their families, timely ECI is strongly indicated (Rogers-Adkinson & Stuart, 2007) . Timely ECI is important because developmental plasticity is still present to facilitate developmental gains and to minimise the effect of the communication and general developmental impairments (Batshaw & Conlon, 1997) .
It is also clear from the results of the collective case study that prenatal alcohol exposure has an impact on core developmental processes such as the neurophysiological growth of the brain and nervous system, psychological development regarding personality formation, and social cognition and communication (Henry et al., 2007) . Because of the effect of FASD on core developmental processes, a wide array of developmental domains are affected in infants and young children with FASD. The detailed profile of the communication development of a small group of infants and young children with FASD affirmed the wide array of developmental domains affected. It is also evident that the participants in the study presented with complex multiple neurodevelopmental needs and key deficits in the domain of communication and related skills, with far-reaching impact on their daily functioning, everyday family life and future academic success. Despite their complex needs, strengths that emerged among participants were their socially engaging nature and interest in other people. Furthermore, foster care placement and adoption will aid them in attaining more developmental gains as a safer and more nurturing environment facilitates integration into preschool and community settings.
Conclusion
The participants in the study are part of an international increasing clinical population of infants and young children who require ECI Rossetti, 2001) . Despite the increase, improved services to address the impairments and the social impact of FASD in the South African context are not readily available (Viljoen, 1999) . Therefore multidisciplinary teams have a role to play in prevention of FASD in high-risk populations such as adolescents where alcohol abuse and teenage pregnancy are rife, as well as assessment and treatment of FASD. All SLTs and audiologists should revisit their caseloads to screen for children with mental disability without definitive aetiologies, to check for the possible presence of FASD.
Children with FASD are a unique group of clients and present with complex histories and a diversity in cultural backgrounds and clinical profiles (Rogers-Adkinson & Stuart, 2007) . SLTs working in the field of ECI in South Africa should equip themselves with specialist skills and knowledge to provide contextually relevant services to young children with FASD and their families. Undergraduate training at tertiary institutions should aid SLTs and audiologists to equip them with increased theoretical knowledge about FASD and clinical exposure to cases.
As a result of complex needs, families affected by FASD require interdisciplinary support by team members such as the social worker, educational psychologist, SLT, occupational therapist, audiologist, dietician, nurse and a variety of medical specialists.
Because of the permanent nature of FASD, continued services will be required after the ECI period through preschool, primary school, adolescence and adulthood (Streissguth, Barr, Kagan & Bookstein, 1997) . The characteristics of the school-aged population of children with FASD are more widely published (Sparks, 2000; Thorne, Coggins, Carmichael Olson & Astley, 2007) than research regarding the early years of infancy and toddlerhood. Further extensive ECI research is necessary to enhance appropriate ECI service delivery to this population, and to contribute to the description of the complex communication profile of infants and young children with FASD.
As far as we know, this study was one of the first exploratory studies to describe the developmental histories, family/caregiving contexts and communication functioning of young children with FASD in South Africa. The design of the structured interview schedule and the adaptation of the early communication assessment protocol (Kritzinger & Steenkamp, 2006) provided useful instruments for obtaining information regarding the infant or young child with FASD's development and family/caregiving context. These instruments were also useful to describe the communication functioning of the participants within a four-level EC framework that included the child's: (i) physical characteristics, pre-and perinatal history, sensory integrity; (ii) communication and related skills; (iii) general development; and (iv) risk factors and resilience.
Although the instruments comprising the four-level EC framework were useful, it can be challenging to assess children of diverse language and cultural backgrounds because of the lack of availability of trained translator services in the health care sector in South Africa, and the lack of adequate knowledge regarding communication practices of some indigenous cultures. The study posed some limitations regarding the use of a small sample size restricted to a specific geographical location and only including caregiver and child participants who were proficient in English and Afrikaans. To increase the generalisability of results of this type of study, a repeat of this exact study on a larger and more linguistic and culturally representative sample is therefore recommended.
